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ONTARIO  WATER  RESOURCES  COMMISSION 


OFFICE  OF  THE   GENERAL  MANAGER 


Members  of  the  Brantford  Local  Advisory  Committee, 
City  of  Brantford. 

Grentlemen: 

We  are  pleased  to  provide  you  with  the  1964  Operating  Report  for 
the  Brantford  Water  Pollution  Control  Plant,  OWRC  Project  No. 
58-S-ll. 

By  continuing  the  mutual  cooperation  which  has  existed  in  the  past, 
we  can  look  forward  to  greater  progress  in  the  field  of  water 
pollution  control. 


D,  S.  Caverly, 
General  Manager 


General  Manager, 

Ontario  Water  Resources  Commission. 
Dear  Sir: 

It  is  with  pleasure  that  I  present  to  you  the  Annual  Report  of  the 
operation  of  the  Brantford  Water  Pollution  Control  Plant,  OWRC 
Project  No.  58-S-ll  for  1964. 

This  report  presents  design  data,  outlines  operating  problems 
encountered  and  summarizes  in  tables,  charts  and  graphs  all 
significant  flow  and  cost  data. 

Yours  very  truly, 

B.  C.  Palmer,  P.  Eng., 
Director, 

Division  of  Plant  Operations. 


Digitized  by  the  Internet  Archive 

in  2015 


https://archive.org/details/brantfordwaterpo23769 


FOREWORD 


This  report  describes  the  operation  of  this  project 
for  the  year  1964.  It  includes  a  detailed  descrip- 
tion of  the  project,  summary  of  operation,  graphs 
and  charts  showing  quality  and  quantity  information, 
and  project  cost  data. 

This  information  will  be  of  value  to  the  municipality 
in  assessing  the  adequacy  of  the  works  in  meeting 
existing  requirements  and  in  projecting  its  capa- 
bility to  meet  future  expected  demands.  The  cost 
information  will  be  of  particular  interest  to  those 
concerned  with  developing  and  maintaining  revenue 
structures. 

The  preparation  of  this  report  has  been  a  coopera- 
tive effort  of  several  groups  within  the  Division  of 
Plant  Operations.  These  include  the  Statistical 
Section,  Brochures  Officer  and  the  Regional  Super- 
visor. However,  the  primary  responsibility  for 
the  content  has  been  with  the  Regional  Operations 
Engineer.  He  will  be  pleased  to  discuss  all  aspects 
of  this  report  with  the  municipality. 


B.  C.  Palmer,  P.  Eng.  , 
Director, 

Division  of  Plant  Operations. 
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REVIEW 


This  report  gives  in  detail  significant  data  on  the  operation  of  the  various 
treatment  units  at  the  Brantford  Water  Pollution  Control  Plant  during  1964. 

Operating  costs  for  the  plant  in  1964  were  about  $3500  less  than  the  1963 
costs.  This  decrease  can  be  attributed  almost  completely  to  improved  ef- 
ficiency in  the  sludge  handling,  dewatering  and  disposal  process.  It  is  not 
expected  that  this  downward  trend  will  continue,  since  the  majority  of  the 
expenditures  at  the  plant  keep  pace  with  the  cost  of  living. 

The  average  daily  flow  of  6.  07  million  gallons  was  slightly  above  the  1963 
value.  However,  it  was  still  well  below  the  rated  plant  capacity  of  12.  5 
million  gallons  per  day.  The  average  daily  flow  is  expected  to  increase 
again  in  1965. 

The  raw  sewage  influent  to  the  plant  was  slightly  stronger  in  1964  than  in 
1963;  whereas  the  quality  of  the  final  effluent  remained  relatively  constant. 
Continuous  attempts  are  being  made  to  Improve  the  effluent  quality.  Due  to 
more  efficient  concentrating  of  the  raw  sludge  during  1964,  the  volume  of 
liquid  sludge  pumped  to  the  digesters  and  handled  by  the  filters  has  de- 
creased appreciably  during  the  year,  even  though  the  pounds  of  dry  solids 
handled  increased. 

OWRC  head  office  technicians  spent  over  104  man  hours  at  the  plant,  in- 
specting and  reporting  on  the  mechanical  and  electrical  maintenance  being 
carried  out  by  the  plant  staff.  It  was  found  that  maintenance  was  generally 
of  a  high  calibre. 

The  plant  staff  has  implemented  many  small  improvements  during  the  year 
which  have  contributed  markedly  to  the  operation  of  a  clean,  attractive  and 
efficient  plant  for  the  City  of  Brantford. 

Many  organizations  and  casual  visitors  toured  the  facilities  in  1964,  and 
judging  by  their  remarks  were  favourably  impressed. 


GLOSSARY 


BOD  biochemical   oxygen  demand   (a  measure  of  organic 

content) 

cfm  cubic  feet  per  minute 

comminution  shredding  of  solids  into  small  fragments 

DWF  dry  weather  flow 

effluent  outflow 

flocculation  bringing  very  small  particles  together  to  form  a  larger 

mass  (the  floe)  before  settling 

fps  feet  per  second 

gpcd  gallons  per  capita  per  day 

gpm  gallons  per  minute 

grit  sand,  dust,  stones,  cinders  and  other  heavy  inorganic 

material 

influent  inflow 

lin.  ft.  lineal  feet 

mgd  million  gallons  per  day 

miss  mixed  liquor  suspended  solids 

ppm  parts  per  million 

ss  suspended  solids 

TDH  total  dynamic  head  (usually  refers  to  pressure  on  a  pump 

when  it  is  in  operation) 


\ 
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H  I  STORY 
1956  -  1964 


INCEPTION 


In  1956,  the  City  of  Brantford  and.  the  Ontario  Water  Resources 
Commission  initiated  plans  for  the  construction  of  a  modem  water 
pollution  control  plant. 

The  firm  of  Proctor  and  Redfern  -  Toronto,  Ontario,  Consulting 
Engineers,  was  engaged  to  prepare  plans  and  specifications  for  the 
project. 


APPROVAL 


Late  in  1956,  the  city  signed  an  agreement  with  the  Ontario  Water 
Resources  Commission  to  finance,  construct  and  operate  the  plant. 

CONSTRUCTION 


Dunker  Construction  Limited  -  Kitchener,  Ontario  began  construc- 
tion in  1958,  and  by  January  of  1960,  the  Division  of  Plant 
Operations  took  over  the  operation. 

TOTAL  COST 


$  2,225,000.00 


Project  Staff 


Mr.  George  Bragg 
Superintendent 


Shift  Foremen 

Maintenance  Foreman 

Operators 

C.  Burnside 

J.  Wilkinson 

A.  Alonzo 

J.  Harcourt 

H.  Bradshaw 

E.  Hosner 

Filter  Operator 

D.  Calder 

W.  Mabbott 

E.  Micks 

L.  Miller 

G.  McLaughlin 

D.  Milne 

G,  Ott 

Laboratory  Technician 

Groundskeeper 

C.  Parsons 

R.  Punter 

T.  Alkema 

F.  Grummett 

B.  Reansbury 

A.  Stafford 

Mechanic 

Clerk 

F.  Rob  us 

S.  Nettleton 

COMMENTS 

As  shown  above,  thfe  total  staff  complement  is  twenty -two  men,  the  same 
as  in  1963.  Casual  labour  was  also  used  during  summer  months  and  during 
periods  of  heavy  work  load. 

One  of  the  Shift  Foreman,  Mr,  Burnside,  also  holds  the  position  of  Assis- 
tant Superintendent.  He  acts  as  Assistant  Superintendent  only  in  the  ab- 
sence of  the  Superintendent  and  normally  works  under  the  title  of  Shift 
Foreman.  A  summer  student  was  employed  to  provide  assistance  for  an 
expanded  laboratory  program,  which  is  experienced  each  summer,  and  to 
provide  vacation  relief  for  the  permanent  laboratory  technician. 

Three  members  of  staff  received  Certificates  of  Qualification  as  Sewage 
Works  Operators  as  a  result  of  their  successful  completion  of  a  series  of 
three  weekly  courses  of  instruction  sponsored  by  the  OWRC. 


Description  of  Project 


INFLUENT  WORKS 

The  sewage  enters  the  plant  through  a 
48  inch  diameter  sewer  and  passes 
through  a  Parshall  flume  where  the  flow 
is  metered.  From  the  Parshall  flume  it 
divides  and  passes  through  two  rotogra- 
tors.  The  rotogrators  employ  bar 
screens  to  trap  the  larger  solids  and  cut- 
ting knives  to  macerate  these  solids.  A 
bypass  channel  is  provided  to  facilitate 
any  repairs  to  the  rotogrators.  Flow 
from  the  rotogrators  is  directed  to  two 
wet  wells  where  it  is  pumped  by  four  raw 
sewage  pumps,  each  having  a  capacity  of 
5.  5  million  gallons  per  day,  to  two  de- 
tritors  located  on  the  roof  of  the  garage. 

Thedetritors  are  square  shallow  tanks 
which  allow  sand  and  grit  to  settle.  The 
washed  grit  is  collected  and  removed 
from  the  detritor  mechanically  and  stored 


in  a  large  hopper.  The  grit  is  removed 
from  the  storage  hopper  and  disposed  of 
on  the  adjacent  city  sanitary  land  fill 
project. 


PRIMARY  CLARIFIERS 

Four  circular  clarifiers,  70  feet  in  dia- 
meter, receive  sewage  from  the  grit 
removal  units.  Sewage  is  retained  in  the 
clarifiers  for  2  hours  at  design  flow. 
Approximately  50  percent  of  the  sus- 
pended solids  in  the  incoming  sewage 
settles  to  the  bottom  of  the  clarifiers. 
Eachclarifier  is  equipped  with  a  circular 
sludge  collector  and  a  circular  scum 
skimmer  which  removes  the  settled 
sludge  and  floating  scum  to  hoppers  lo- 
cated respectively  at  the  bottom  and  top 
of  the  clarifier.  The  sludge  and  scum  is 
then  pumped  to  digestion  tanks. 


AERATION 

Settled  sewage  from  the  primary  clari- 
fiers  flows  by  gravity  to  two  triple-pass 
aeration  tanks.  There  it  is  mixed  with 
activated  sludge  which  is  returned  from 
the  final  clarifiers  and  aerated.  Each 
'^ass"  of  the  aeration  tanks  is  30  feet 
wide,  15  feet  deep  and  200  feet  long.  The 
total  length  of  each  aeration  tank  is  there- 
fore 600  feet. 

The  aeration  section  retains  the  sewage 
for  6  hours  at  a  flow  rate  of  12  1/2  mil- 
lion gallons  per  day.  This  detention  time 
is  decreased  by  the  flow  rate  of  the  re- 
turn sludge. 

It  is  possible  to  add  the  primary  effluent 
to  the  aeration  section  at  various  points. 
This  permits  the  use  of  modifications  to 
the  activated  sludge  process  such  as  step 
aeration. 

Air  is  supplied  by  three  blowers  each 
equipped  with  a  200  hp  motor.  Each 
blower  is  capable  of  delivering  13,  800 
cubic  feet  of  air  per  minute. 

FINAL  CLARIFIERS 
The  aerated  mixed  liquor  from  the  aera- 
tion section  is  retained  in  four  final  cla- 
rifiers, identical  in  size  to  the  primary 
clarifiers.  Retention  time  is  two  hours 
at  design  flow.  This  allows  the  activated 
sludge  to  settle.  It  is  collected  in  the 
bottom  of  the  tanks  and  returned  to  the 
aeration  section  or  wasted.  (Excess 
activated  sludge  is  returned  or  wasted" 
to  the  primary  clarifiers  where  it  settles 
and  is  pumped  to  the  digesters) .   The  re- 


FINAL  CLARIFIERS 


VACUUM  F I  ITERS 


maining  liquid  flows  over  the  weirs  of  the 
final  clarifiers,  is  chlorinated  in  the 
chlorine  contact  chamber  and  flows  to  the 
river  as  plant  effluent. 

SLUDGE  DIGESTION  TANK^ 

The  Brantford  plant  utilizes  two  stage 
digestion.  There  are  four  digesters;  two 
primary  tanks  each  55  feet  in  diameter 
and  two  secondary  tanks  each  70  feet  in 
diameter.  The  piping  between  the  tanks 
is  so  arranged  that  it  is  possible  to  re- 
move sludge  from  any  one  of  the  primary 
tanks  to  either  of  the  secondary  digesters. 
It  is  also  possible  to  remove  sludge  from 
the  primary  digester  directly  to  the 
vacuum  filtration  area. 

The  primary  digesters  are  equipped  with 
fixed  steel  covers.  Two  draft  tube 
mixers  recirculate  the  contents  of  the 
digester.  Each  secondary  digester  is 
provided  with  a  floating  gas  holder  steel 
cover.  Heat  is  applied  to  the  contents  of 
the  primary  digester  tanks  only. 

VACUUM  FILTERS 

Sludge  from  the  digesters  is  pumped  to 
either  of  two  vacuum  filters.  Each  filter 
has  a  filtering  area  of  350  square  feet  and 
employes  coiled  stainless  steel  springs 
as  the  filter  media.  The  'drums"  are 
placed  under  a  vacuum  and  moisture  is 
thus  withdrawn  from  the  sludge.  Appur- 
tenances included  with  the  filters  are 
vacuum  pumps,  filtrate  receivers,  lime 
and  ferric  chloride  tanks,  mixing  tanlvs 
and  sludge  pumps. 


PROJECT  COSTS 


TOTAL  CAPITAL  COST:  $2, 251, 052. 70 

The  total  cost  to  the  municipality  during  1964  was  as 
follows: 

Net  Operating  $  171,859.76 
Debt  Retirement  46, 653. 00 

Reserve  10,000.00 
Interest  Charged  98,  895.  66 

TOTAL  $  327,408.42 


RESERVE  ACCOUNT 


Balance  at  January  1,  1964 
Deposited  by  Municipality 
Interest  Earned 


$  36,897.44 
10,000.00 
2,246.  55 


49,143.99 

Less  Expenditures  2,  251. 16 

Balance  at  December  31,  1964       $     46,  892.  83 


LONG  TERM  DEBT;  The  municipality's  long  term 
debt  to  the  OWRC,  revised  December  31,  1964  was 
$1,  757,  824. 


MONTHLY  COSTS 
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»  SUNDRY  INCLUDES  SLUDGE  HAULING  COSTS  WHICH  WERE  $4980,32 
BRACKETS  INDICATE  CREDIT 


YEARLY  COSTS 


YEAR 

M.6.  TREATED 

TOTAL  COST 

COST  PER  FAMILY 
PER  YEAR 

COST  PER 
MILLION  GALLONS 

COST  PER  LB. 
OF   BOO  REMOVED 

I96| 

2287 

$  155,655.80 

$  11.15 

$  68,00 

4.  CENTS 

1962 

2082 

16|,03|,47 

1 1.39 

77,00 

4.  CENTS 

1963 

2040 

175,173,29 

12,36 

85,87 

7  CENTS 

1964 

2221 

171,859.76 

I2,2l 

77.39 

6.  CENTS 

Based  on 

Population  of  5^ 

,9 17    AND  3.9  PEF 

SONS  PER  FAMILY 
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VACUUM    flLTER  COSTS 


MONTHLY 


MONTH 

COST    PER  MONTH 

TOTAL 

COST   PER    TON    DRY  WEIGHT 

TOTAL 

Ft  CI  5 

LIME 

LABOUR 

ELEC 

MAINT 

F.CIj 

LIME 

LABOUR 

ELEC 

MAINT 

JANUARY 

391.56 

508.07 

383.33 

298. 

106.00 

|686,96 

1.84 

2.39 

1.80 

1.02 

0.50 

7.93 

FEBRUARY 

401.70 

510,05 

383.33 

272, 

98.00 

1725.08 

2.38 

2.63 

1.98 

1.40 

0.50 

8.89 

MARCH 

713.95 

631.05 

383.33 

336. 

120.00 

2184.34 

'2.98 

2.63 

J. 60 

1.40 

0.50 

9,11 

APRIL 

865.80 

563. 1 1 

383.33 

324. 

116.00 

2252.24 

3.74 

2.43 

1.66 

1.40 

0.50 

9.73 

MAY 

071.76 

403.17 

383.33 

250, 

89.00 

1997.28 

4.09 

2.26 

2.15 

1,40 

0.50 

11.20 

JUNE 

820.24 

515.90 

383.33 

305. 

109.00 

2141.47 

3.80 

2  .35 

1.76 

1.40 

0,50 

9.82 

JULY 

965.18 

509.74 

383.33 

3l0. 

1 10.00 

2278.25 

4.37 

2.31 

1.73 

1.40 

0.50 

10.31 

AUGUST 

853.41 

459.99 

383.33 

271. 

97.00 

2064.73 

4.41 

2.38 

1.98 

1.40 

0.50 

10.68 

SEPTCMBER 

803.78 

457.69 

383.33 

280. 

100.00 

2024.80 

4,02 

2.29 

1.92 

1.40 

0.50 

10.12 

OCTOBER 

711.85 

416.28 

383.33 

256, 

92.00 

l859,4o 

3.89 

2.27 

2,09 

1.40 

0.50 

10.16 

NOVEMBER 

899.63 

543.27 

383.33 

3(2, 

112.00 

2250.23 

4.03 

2.44 

1.72 

1.40 

0,50 

IP.09 

DECEMBER 

770.01 

397.01 

383.33 

232. 

83.00 

1865.35 

4.04 

2.39 

2.31 

1.40 

0.50 

11.24 

TOTAL 

9136,90 

5915.33 

4600,00 

3446. OC 

1232.00 

24,330,19 

44.99 

28,78 

22.70 

16.42 

6.00 

M9.2a 

AVERAGE 
PER  MONTH 

761.41 

492.94 

383.33 

287.17 

102.67 

2027.52 

3.75 

2,40 

1.89 

1.37 

1  0.50 

9.94 

COMMENTS 

The  cost  of  filtering  digested  sludge  in  1964  was  $9.  94  per  ton  of  dry  solids.  This  is  well  below 
the  1963  cost  of  $13.  97. 

During  1964  filtered  sludge  was  disposed  of  by  hauling  it  to  the  city  dump  located  directly  behind 
the  plant.  A  total  of  13,438  cubic  yards  of  filtered  sludge  was  hauled  during  the  year  at  a  cost  of 
$.  37  per  cubic  yard. 
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1964   OPERATING  COSTS 
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Technical 
Section 
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Design- Data 


GENERAL 

Type  of  Plant  -  Activated  sludge. 
Design  Population  -  65, 000 
Design  Plaat  Flow  -  12  1/2  MGD 
Per  Capita  Flow  -  190  gallons 
Five  Day  BOD  - 

Raw  Sewage  -  170  PPM 

Removal  -  90% 
Suspended  Solids  - 

Raw  Sewage  -  175  PPM 

Removal  -  90% 
PRIMARY  TREATMENT 
Influent  Sewer 

48"  concrete  sewer  with  a  48"  by-pass. 
Screening 

Two  coarse  bar  screens  with  5"  spaces 
provided. 

Comminution 

Two  size  43  Infilco  Rotogrators  each 
having  a  capacity  of  8  MGD. 

Raw  Sewage  Pumps 

Four  12"  Fairbanks-Morse  pumps,  each 
having  a  capacity  of  3840  GPM  at  45' 


Raw  Sewage  Pumps  -  Continued 

total  head  and  driven  by  a  75  HP  motor. 
Pumps  are  float  controlled  by  depth  in 
the  wet  well. 

Grit  Removal 

Two  Dorr  Detritors,  Type  WA,  for  con- 
crete collecting  tank  20'  square  x  5' 
total  depth  with  common  cleaning  mec- 
hanism (grit  rake)  2' 3"  wide  x  29' 5" 
sloping  length  and  two  organic  return 
pumps.  Velocity  through  the  detritor 
is  less  than  one  foot  per  second. 

Primary  Settling  Tanks 

Four  circular  concrete  settling  tanks 
each  70'  in  diameter  x  10'  SWD  com- 
plete with  Eimco  Process  Type  "C" 
primary  settling  tank  mechanisms. 

Detention  time  -  2  hours  at  design  flow 
of  12.  5  MGD. 

Grit  Storage 

One  27  cu.  ft.  hopper  as  manufactured 
by  Dodge  Mfg.  Division,  United  Steel 
Corp.  with  a  12"  x  12"  rack  and  pinion 
slide  gate. 

SECONDARY  TREATMENT 
Aeration  Tanks 

Triple  pass  process  involving  six  tanks 
each  200'  long  x  30'  wide  x  15'  deep. 
Detention  time  of  six  hours  at  design 
flow  12.  5  MGD. 


16 


Air  Supply  to  Tanks 


Secondary  -  Continued 


Eight  24'  headers  in  each  tank.  Eighteen 
Walker  Process  Diffusair  Spargers  @ 
16  1/2"  centres  per  header.  Totalnum- 
ber  of  Spargers  per  tank  equals  144. 
Total  number  of  Spargers  in  aeration 
section  equals  864, 

Air  Blowers 

Hiree  Sutorbilt  heavy  duty  blowers,  18 
X  18  series  600,  supplying  4296  cfm  @ 
9  psig.  Each  blower  is  driven  by  a  200 
HP  Tamper  Synchronous  Motor.  Three 
Tamper  M-6  motor  generator  sets  pro- 
vide D.  C.  excitation  to  above  synchron- 
ous motors. 

Secondary  Settling  Tanks 

Four  circular  concrete  settling  tanks 
each  70'  in  diameter  x  10'  SWD  complete 
with  Eimco  Process  T5^e"C"  secondary 
settling  tank  mechanisms.  Detention 
time  -  two  hours  at  design  flow  of  12.  5 
MGD. 

DIGESTERS 
Primary 

Two  concrete  tanks  55'  diameter  x  19'6" 
SWD  -  (maximum  liquid  height  18' 6" 
at  side  wall,  25'3"  at  centre.) 

Volume  of  each  tank  49,  300  cu.  ft.  or 
300,000  gallons.  Each  tank  is  equipped 
with  a  fixed  steel  dome  roof  as  manu- 
factured by  Dorr-Oliver-Long  complete 
with  mixer. 

Secondary 

Two  concrete  tanks  7"  diameter  x  25' 6" 
SWD  -  (maximum  liquid  height  22' 6"  at 


side  wall,  30'  9" at  centre.)  Volume  of 
each  tank 97,  200  cu.  ft.  or  600,000  gal- 
lons. Each  tank  is  equipped  with  a  Dorr- 
Oliver-Long  Secondary  Type  "B"  centre 
guided  gas  holder  cover  having  5'  lift  and 
designed  for  a  gas  pressure  of  6"  of 
water. 

Heat  Exchangers 

Two  Dorrco  spiral  heat  exchangers  - 
size  #34. 

Vacuum  Filtration 

Two  Komltne-Sanderson  Coil  Filters 
11'6"  diameter  x  10'  long.  Filter  area 
of  350  sq.  ft.  /filter.  Production  (manu- 
facturer's specifications)  5  lbs.  of  dry 
solids/sq.  ft. /hour.  Drum  speed  - 
three  to  twelve  min.  / revolution.  Vacuum 
pump  (one  for  each  filter)  -  Nash  Hytor 
L-7  driven  by  50  HP  motor  at  570  rpm 
with  drawing  1000  cfm  at  12"  Hg.  vacuum. 

CHLORINATIQN 

One  Rscher  and  Porter  model  70C2410 
manual  rate  adjustment  with  solution 
feed  operating  in  conjunction  with  one 
Fischer  and  Porter  liquid  chlorine  eva- 
porator. 

Weigh  Scale 

One  Fairbanks-Morse  #12140,  60"  x  48" 
platform  with  two  cradles. 

Chlorine  Storage 

Sufficient  area  to  store  up  to  twenty 
one  ton  cylinders. 
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Process  Data 


FLOW 

As  will  be  noted  from  the  accompanying  charts  and  graphs,  the  average  daily  flow 
and  total  flow  for  the  year  were  greater  than  the  1963  flows.  During  1964  the  ave- 
rage daily  flow  was  6.  07  as  compared  to  5.  59  million  gallons  per  day  in  1963. 
This  is  an  increase  of  8.  6%.  During  the  past  year,  2.  22  billion  gallons  of  raw 
sewage  composed  of  both  industrial  and  domestic  waste  received  complete  treat- 
ment. 

The  maximum  24  hour  flow  in  the  past  year  was  9.  78  million  gallons  and  occurred 
in  the  month  of  May.  The  greatest  average  daily  flow  for  one  month  was  8. 18 
million  gallons,  and  occurred  in  April. 
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FLOW  DATA 


Month 

Total 
Flow 
MG 

Max.  Day 
for  month 
MG 

Max.  Rate 
for  month 
MGD 

Min.  Day 
for  month 
MG 

Min.  Rate 
for  month 
MGD 

Avg.  Daily 
for  month 
MG 

January 

164. 97 

6.  98 

10.  90 

3.22 

1.00 

5.32 

February 

170. 55 

7.21 

14.35 

3.  50 

(est)  1.50 

5.88 

March 

215.  67 

8.98 

10.90 

3.  83 

2.50 

6.96 

April 

245.  53 

9.  77 

13.00 

5.  58 

2.90 

8. 18 

May 

203.71 

9.78 

16.  30 

4.01 

(est)  1.  00 

6.57 

June 

194. 57 

8.43 

16.10 

3.15 

1.  50 

6.49 

July 

157.75 

7.70 

16.20 

3.09 

(est)  1.  00 

5.09 

August 

188. 89 

8.03 

16. 10 

2.78 

(est)  1.  00 

6.09 

September 

182.  65 

7.20 

12.  20 

4.55 

1.00 

6.09 

October 

173. 37 

6.47 

12.  20 

3.65 

1.  80 

5.  59 

November 

156.  37 

5.91 

11.20 

3. 11 

1.60 

5.21 

December 

166. 57 

6.98 

10.00 

3.63 

2.40 

5.  37 

Total 

2220. 60 

Average 

185.  05 

6.07 

Year 

Total  Flow 
MG 

Max.  Daily 
MG 

Min.  Daily 
MG 

Avg.  Daily 
MG 

1960  * 

1651.  0 

8.  60 

3.  96 

5.  39 

1961 

2287.  0 

8.05 

2.  50 

6.26 

1962 

2080.  0 

7.90 

3.  26 

5.70 

1963 

2040. 0 

9.  50 

2.  36 

5.  59 

1964 

2221.0 

9.78 

2.78 

6.07 

*  10  months  operation  only 
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MONTHLY  VARIATIONS 

(24-HOUR    COMPOSITE  SAMPLES) 
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GRfr,8.0.D  AND  S.S.  REMOVAt 


MONTH 

B.  0.  0. 

S.  S. 

GRIT 

REMOVAL 
CU.  FT 

INFUJENT 
PPM. 

EFFLUENT 
PPM. 

% 

REDUCTION 

TONS 
REMOVED 

INFLUENT 
PPM. 

EFFUJEN" 
PPM. 

% 

REDUCTION 

TONS 
REMOVED 

JAN. 

155 

18 

88.  5 

113 

189 

9 

95 

148.  5 

582 

FEa 

124 

9.4 

92.5 

97.7 

187 

12 

93.5 

149.2 

MAR. 

175 

12 

93.0 

175.8 

174 

20 

88.5 

166. 1 

O  1  y 

APR. 

100 

9 

91.0 

111.7 

170 

17 

90.0 

187.  8 

568 

MAY 

110 

10 

91.0 

101.9 

164 

9 

94.5 

157.9 

546 

JUNE 

120 

58 

51.5 

60.3 

174 

20 

88.5 

149.  8 

534 

JULY 

100 

* 

mm 

mm 

124 

* 

570 

Aua 

165 

4.3 

97.5 

115.2 

196 

7 

96.0 

178.  5 

611 

SEPT 

250 

18 

93.0 

211.9 

256 

36 

86.0 

200.9 

539 

OCT. 

170 

9.4 

94.5 

139.2 

230 

28 

88.0 

175. 1 

646 

NOV. 

200 

26 

87.0 

136.0 

182 

17 

90.5 

129.0 

473 

DEC. 

+ 

183 

27 

85.0 

129.9 

+ 

142 

+ 

21 

85.0 

100.  8 

386 

TOTAL 

1510.0 

1820. 9 

6289 

AVG. 

154 

18 

88.  5 

125.8 

182 

18 

90.0 

151.7 

524 

*  Samples  broken  in  transit 

+  Determinations  taken  at  plant  lab. 


COMMENTS 

An  average  loading  of  154  ppm  BOD  and  182  ppm  SS  was  experienced  in  the  raw  sewage  in 
1964.  The  average  BOD  in  the  effluent  of  18  ppm  was  slightly  higher  than  the  OWRC  stan- 
dard of  15  ppm,  as  was  the  average  SS  in  the  effluent  of  18  ppm.  The  efficiencies  of  remo- 
val of  88.  5%  and  90.  0%  for  BOD  and  SS  respectively  are  quite  satisfactory.  The  grit  re- 
moved per  million  gallons  of  sewage  treated,  2.  83  cu.  ft.  indicates  combined  sewers  in  the 
sewer  system.  It  is  interesting  to  note  that  the  grit  removal  is  down  approximately  43% 
over  1963. 
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AERATION  SECTION 


MONTH 

PRIM.  EFFL 
aO.O,  PPM. 

ML.as. 

PPM. 

■    -  ■  1 
LBS  BOO.  PEn 
too  LBS.  M.  L.  S.  & 

'  •  • — • — —t 
CUBIC  FEET  AIR 
PER  LB  BOD. 
REMOVED 

JANUARY 

140 

2383 

9 

1850 

FEBRUARY 

124 

2984 

8 

1343 

MARCH 

94 

2270 

7 

1751 

APRIL 

110 

2194 

11 

1329 

May 

78 

2007 

8 

2395 

JUNE 

74 

2470 

6 

2225 

JULY 

58 

2223 

- 

AUGUST 

86 

2157 

7 

2161 

SEPTEMBER 

104 

2045 

9 

f>  1  A  O 

219iS 

UL  1  UDc,n 

140 

2333 

10 

1516 

NOVEMBER 

160 

2515 

10 

1526 

DECEMBER 

157 

2084 

TOTAL 

1524  1 

AVERAGE 

110 

2305 

8 

*  Samples  broken 


COMMENTS 

During  1964  continued  difficulty  was  experienced  in  maintaining  the  proper  balance  in 
the  aeration  tanks.  The  mixed  liquor  suspended  solids  were  reduced  from  2600  ppm  in 
1963  to  2300  ppm  and  a  subsequently  improved  'teu.  ft.  air/lb.  BOD  removed"  ratio  re- 
sulted as  is  indicated  at  top  1  e  f  t  .  This  ratio  is  still  higher  than  normal.  However 
it  is  expected  that  as  the  plant  loadings  increase  the  aeration  tank  balance  will  improve . 


25 


DIGESUR  OPERATION 


MONTH 

SLUDGE  TO  DIGESTERS 

SLUDGE  FROM  DIGESTERS 

GAS 
PRODUCED 

lOOO'S 
CU.FT. 

% 
SOLIDS 

% 
VOL.  MAT 

lOOO'S 
CU.  FT. 

% 
SOLIDS 

% 
VOL.  MAT 

JAN. 

134.  20 

5.05 

3.  50 

147. 99 

4.  58 

2.  71 

1750.  60 

FEB. 

131.  19 

4.78 

3.  33 

132.  27 

4.  72 

2.  85 

1832. 60 

MAR. 

153.09 

5.40 

3.76 

156.  96 

4.  89 

2.  94 

2246. 70 

APR. 

129.85 

5.74 

3.90 

143.  79 

5.  15 

3.02 

2026.40 

MAY 

122. 16 

5.41 

3.78 

107.  35 

5.23 

3.01 

1510. 00 

JUNE 

122. 50 

5.  24 

3.  53 

130. 87 

5.  33 

3.05 

1862.  50 

JULY 

133.  60 

4.73 

3.  22 

135.  90 

4.96 

2.  81 

1591.  00 

AUG. 

152.  51 

4.  85 

3. 18 

123.  11 

4.  85 

2.92 

1474. 90 

SEPT. 

127,  oO 

o  1717 

iiy.  / 0 

0.  Si) 

0.  lU 

1430. 10 

102.  37 

5. 17 

3.  73 

lOb.  DO 

0.  OO 

0.  14 

1078, 53 

147.  03 

5.44 

3.98 

131.06 

5.48 

3.  35 

looU. oU 

DEC 

118.  39 

5.  58 

4. 16 

103.  69 

5.  55 

3.  45 

1879.  56 

TOTAL 

1574.  69 

1539. 38 

20533.  19 

AV6. 

131.  22 

5.25 

3.  65 

128.28 

5.  14 

3.03 

1711.  10 

COMMENTS 

A  total  of  1,  574.  69  cu.  ft.  of  raw  sludge  was  pumped  to  the  digester  in  the  past  year. 
An  average  concentration  of  5.  25%  solids  was  obtained  which  represents  a  total  of 
5, 158,  685  lbs.  of  total  solids. 

As  very  little  supernatant  is  obtained  at  this  plant,  the  volume  of  sludge  into  the 
digesters  is  very  close  to  the  volume  out. 

A  total  of  20,  533, 190  cu.  ft.  of  gas  was  produced  to  supplement  the  fuel  supply  at  the 
plant.  The  cubic  feet  of  gas  produced  per  pound  of  volatile  matter  was  5.  7  which  is 
close  to  the  average  accepted  values  of  6  to  10. 
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VACUUM    FILTEk  OPERATION 


MONTH 

FILTER  HOURS 

% 
SOLIDS 

DIGEST 
SLUDGE 

LB&  DRY 
SOLIDS 
FILTERED 

LBS. 
LIME 

% 
LIME 

LBS 
FttCI, 

% 
FeCI, 

% 

SOLIDS 

FILTERED 

SLUDGE 

YIELD 
PSF/HOUR 

*l 

JAN. 

249.  1 

225.3 

4.62 

425642 

57735 

13.6 

6024 

1.42 

15,4 

2.44 

FEB 

243.2 

237.0 

4.72 

388166 

57960 

14.9 

7103 

1.83 

15,9 

2.31 

MAR 

359.7 

158.6 

4.92 

479792 

71710 

15.0 

10984 

2.29 

16.  5 

2.55 

APR. 

223.9 

221.5 

5.07 

462841 

63990 

13.8 

13320 

2.  88 

16.4 

2.98 

MAY. 

149. 1 

167.2 

5. 16 

356771 

45815 

12.8 

13412 

3.76 

16.7 

3.24 

JUNE 

196.9 

204.8 

5.  34 

436348 

58625 

13.4 

12901 

2.96 

17.3 

3.11 

JULY 

178.7 

213.7 

5.  20 

442128 

57925 

13. 1 

15034 

3.39 

17.2 

3,24 

AUG. 

171.4 

169.6 

5.06 

386766 

52272 

13.6 

13293 

3.44 

16.7 

3.29 

SEPT. 

152.  8 

186.6 

5.36 

400179 

52010 

13.0 

12520 

3. 12 

16,  5 

3.37 

OCT 

142.8 

155.7 

5.  52 

366108 

47305 

12.9 

11088 

3.  02 

16.4 

3.51 

NOV. 

207.  5 

200.5 

5.42 

446163 

61735 

13.9 

14013 

3. 14 

17. 1 

3. 15 

142.8 

141.8 

5.  57 

331808 

45115 

13.  6 

11994 

3,  62 

16.  2 

3.  32 

TOTAL 

2417.  9 

2282.  3 

1922712 

672197 

L41686 

AV6. 

201,5 

190.2 

5. 16 

410226 

56016 

13.7 

11807 

2.  88 

16.  5 

3,04 

COMMENTS 

During  1964,  2461  tons  of  dry  solids  were  filtered.  The  solids  from  the  digester  were  in- 
creased from  an  average  of  5. 16%  solids  to  16.  5%  solids.  At  16.  5%  solids  the  2461  tons  of  dry 
solids  took  the  form  of  14,915  tons  of  sludge  to  be  hauled  away  for  disposal. 

The  amounts  of  solids  filtered  decreased  slightly  during  the  year  as  opposed  to  1963  production 
of  2517  tons. 

Chemical  consumption,  lime  and  ferric  chloride,  has  remained  relatively  constant  during  1964 
and  compares  favourably  with  consumption  during  the  latter  part  of  1963. 


NOTE:    For  vacuum  filter  costs,  see  page  12. 
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CHLORINATION 


MONTH 

PLANT 
FUDW  (MQ 

POUNDS 
CHLORINE 

DOSAGE 
RATE  (PPM) 

JANUARY 

164. 97 

FEBRUARY 

170  55 

MARCH 

215  67 

APRIL 

245.  53 

MAY 

203.  71 

**  2683 

2. 40 

JUNE 

194. 57 

3358  (24) 

2. 16 

JULY 

157, 75 

3690 

2  34 

AUGUST 

188.  89 

3352 

1.77 

SEPTEMBER 

182.  65 

3960 

2. 17 

OCTOBER 

173.  37 

*  36 

0.64 

NOVEMBER 

156. 37 

- 

- 

ULCcMdcR 

166. 57 

TOTAL 

2220. 60 

17079 

AVERAGE 

185.05 

3416 

2.03 

**  Chlorination  for  17  days 
*  1  day' s  operation  only. 


COMMENTS 

Chlorine  at  this  plant  is  normally  used  for  disinfection  of  the  final  effluent  during  the 
months  from  May  to  September  inclusive.  Approximately  2.  0  ppm  of  chlorine  was  ne- 
cessary to  give  a  15  minute  residual  of  0.  5  ppm. 

Commencing  in  1965  chlorination  for  final  effluent  disinfection  will  be  practised  on  a 
year  round  basis.  This  is  in  keeping  with  a  recently  established  policy,  by  the  OWRC, 
affecting  the  Grand  River  watershed. 


CONCLUSIONS 


Generally,  the  plant  operated  satisfactorily  in  1964,  and  produced  an  eff- 
luent meetingthe  OWKC  standards  most  of  the  time.  Continual  process  ex- 
perimentation was  carried  out  during  the  year,  and  this  will  be  contmued 
in  1965  in  a  further  effort  to  improve  the  plant  effluent. 
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